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ABSTRACT 

SOLID ROCKET FUEL CONSTITUTIVE 
THEORY AND POLYMER CURE 

ROBERT REAM 
APRIL 2006 

Solid Rocket Fuel is a complex composite material for which no general constitutive 
theory, based on first principles, has been developed. One of the principles such a 
relation would depend on is the morphology of the binder. A theory of polymer curing is 
required to determine this morphology. During work on such a theory an algorithm was 
developed for counting the number of ways a polymer chain could assemble. The 
methods used to develop and check this algorithm led to an analytic solution to the 
problem. This solution is used in a probability distribution function which characterizes 
the morphology of the polymer. 
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Constitutive Theory for Solid Rocket Fuel 
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Polymer Mechanics 
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What is the probability of having a chain with 2+J 3 +2J 4 +3J 5 terminators, 
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Enter the Computer 
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These observations can be used to create a counting scheme. 
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2*41+3*41+4*41+5*32+6*23+7*14+8*5+9 = 814 configurations 
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